A rotary compressor with a single sliding-vane was designed. A specific stator inner contour was designed by using the envelope theorem for the vane to have good motion characteristics. The mathematical model was generated, and the stator contour with three lobes was selected for a specified volumetric flow rate.
INTRODUCTON
The stator inner contour of a sliding vane rotary compressor affects the friction power, vane volume segment, compression effect, and, hence, performance of compressors significantly. The off-design of the stator contour may cause undesired motion of vanes during operation. At the same time, fluid leakage reduces the compression effect and the performance of compressors. Therefore, an appropriate design of the stator inner contour is very important for sliding vane rotary compressors. Various stator inner contours were designed based on the specific requirements, and they may be formed by modified ellipses, composite contours and various curves [1] [2] [3] [4] .
The purpose of this study is to design a stator inner contour for a compressor with a single sliding vane inserted in the rotor as shown in Fig. 1 . The effects of lobe numbers in the stator on the flow rate and the performance are investigated. The pressure angle of the stator inner contour and the displacement and acceleration of the vane are analyzed to select the lobe number. 
METHOD OF APPROACH
When the rotor rotates, the vane rotates with the rotor and slides along the stator inner contour. The air flows into the chamber. Because the volume of the vane segment changes during the rotation of the rotor, the air is compressed.
The assumption that the vane tip always contacts with the stator inner contour is used with the envelope theorem to develop the stator inner contour. The tip of the vane should be a curve rather a sharp point to have good performance. The mathematical model of kinematics and kinetics of the vane is derived, and the envelope of the center of the vane tip semicircular cross section is determined. The stator inner contour can be obtained from offsetting outward the envelope of the center with the radius of the vane tip.
RESULTS AND DISCUSSION
For a specified volumetric flow rate, the lobe number and the pressure angle of the stator inner contour, and the displacement and the acceleration of the vane are analyzed. The configurations of the compressor with various lobe numbers are shown in Fig. 2 . The effects of lobe numbers of the stator on the flow rate are significant. If the lobe number of the stator inner contour increases, the vane segment and the flow rate decreases. If the radius of the vane tip decreases, smoothness of contact between the vane and the stator inner contour improved. Therefore, the stator with three lobes as shown in Fig. 1 is selected for providing a small pressure angle and smooth motion of the vane.
The angular displacement is measured from the horizontal x axis. The distance from the rotor center to the stator inner contour, called the stator lobe radius, ratio of the vane tip radius to the stator lobe radius, pressure angle, ratio of the vane displacement to the rotor radius, and vane acceleration versus the vane angular displacement are shown in Figs. 3 to 7 , respectively. The vane swept volume versus the angular displacement is shown in Fig. 8. 
CONCLUSION
The stator inner contour of a compressor with a single sliding vane inserted in the rotor is developed and designed. The three-lobes stator inner contour is selected for providing a small pressure angle and smooth motion of the vane. 
